This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to); 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
. GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY, 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



# 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000077103 A 

(43) Dateof publication of application: 14 . 03 . 00 



(51) int CI H01M 10/40 
B01J 20/22 
H01M 10/52 




(21) Application number: 10244697 


(71) Applicant: 


HITACHI LTD 


(22) Date of filing: 31 . 08 . 98 


(72) Inventor: 


NISHIMURA KATSUNORI 


YOSHIKAWA MASANORI 






ANDO HISASHI 






MURANAKA TADASHI 






NISHIMURA SHIN 



(54) LITHIUM SECONDARY BATTERY AND 
APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary 
battery with a long service life and with a small 
self-discharge rate even in a high-temperature 
environment, by including a trapping substance for 
removing impurities such as hydrogen fluoride, and 
by-product substances in a positive electrode, a 
negative electrode, a separator, and an electrolyte. 



by-product substances existing in a lithium secondary 
battery is included in any of a positive electrode, a 
negative electrode, a separator, and an electrolyte. 
Preferably, the trapping substance is an absorbent or an 
adsorbent having a specific surface area of 1000 m2/g or 
more. Preferably, the trapping substance includes one 
kind or more of complex forming agent or a derivative of 
the complex forming agent selected from acetyl aceton, 
ethylene rjjaminf>tptrap>np>tin arirj , 1 ,10-phenanthroline, 
1 ,2-bis-(diphenyl phosphine) ethane, 2,2'-bipyridine, 
and phthalocyanine. The trapping substance absorbs, 
bonds and adsorbs ions of Co, Ni. Mn, Cu, and Al. 



SOLUTION: A trapping substance capable of removing COPYRIGHT' (C)2000 JPO 
impurities such as cations and fluoride ions and 
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SfiSriff^bfeo i/ViJ^M fSttT;!/^:^ 
-e4l-?nA3 0 1, A3 0 2, A3 

0 3 iims,-t^o . 

[0 0 3 3] ±Xi^Vt~m-itm>iy^J:^^M 

fC^^fi4tc?tbT3%i:L/fc. cme)<^3^(Z)^^ 

Ufc«?aS:, ■€-n-?nA3 0 4, A3 0 5, A3 0 6i: 

[0 0 3 4] Mg(OH)2, Ca(OH)2. B a (O 
40 H)2, Sr(OH)2S:5 0 0iCT*iI^'t-Sii:{C<fc»J, 
'>U*y;i/^lC#ifUfcMg(OH)2 SrMgO. Ca 
O, BaO, SrO$:fmUf-o :itlh<D 4^<Dmt 

m^, 4^©^fli$:#siLfco zzxmmv 
x3%tbr^o lEm. wm, ^zjiv—intimmiii 

50 MgO, CaO, BaO, S r 0^:flav^fcSa6S:, •f-tl 
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-?tlA307, A308, A309A, ASlOi:^ 
[0 0 3 51 ±-C*^V^fei/U^'!f;WCMg(OH)2 

5 0 0TCT**im-rs:ii:fcj:y, 

y>»I/^®tC#^LfcMg(OH)2 5:MgO/\^fb3-& 
0 /im<3!)MgO^J/U;«J'y;i/ii!&5^S:i^l> 

OD^n»dU ^^^M^^SJI{C?*LT3%i:LAc„ IE K 

1 i:^IH^S. 

[0 0 3 6] 2^||J6MT'fmL'fc 1 
]6jC«®£li3.7V . 3£*&^»*0.9Ah, 3.3Wh 

-C'fes. ^iic, jf^HfifeMomoeoxi-if-fi^;!/^ 

[003 7], (ia6W4) 3|C|U6«^jT'^bfelfiEi|l)M 

1 0-731^:^ hnu>, 1, (J?7x-;i/ 2 

mmm\, 2, 3, 4, 5, eii^iB-rs. 

fiS^RIl. 2, 3. 4. 5, 6 fe-^^-rS 6^a>t§ajiS: 

2 5 /tm(3[);f?Ux^l/>i3-feAl/-^f^®lc:^ 
Ufco im. «ft^J±. it«RWli:raH±«6®=fc 

Lfc. «t«i:?^^Jl, 2, 3, 4, 5, 6S:^bfc« 
-e*l-?*lA4 1, A4 2. A4 3. A4 4, A4 

5, A4 eii^sB-f'S. z.ne>«)S?fio¥i^i55c®SE« 

3.7V, ^1§^*«0.9Ah, 3.3WhT'feS.^l 
JC, 3|c||B6«^JO®SO6 0X:-!J->fi';i/|i53^*S:7i^L' 

[0 0 3 8] (^M5) ^S2 5/im<D3KUx5^L/> 

J^^Sit, 1. 1 0-7x:J->haU> (^?^^J ' 
3) 0!)7xx;i4Slc*;bJi<>lftil«:^AUfe, 

^-COOHS:-COCl/v|E^b3-&fe» Zltli:^^^ 

&gffit&S-e, -feAU-^fOTCl, 10-7x:^>hn 

U:/ (filf*:?^fi8^J3) lEM, ^m. 

13U ItiM 1 <?!)®?&B 1 1 il|^-tfc^t)CD5:^ L 

A 5 ii^-r S. ^ 1 *IIS6M«)®fi«) 6 0 TC-9->f 



i^2000- 77 103 
16 

1t, 1, 10-7x^>hnU> (^J^^J3) 0)4 

;i/:i<>^-COOHS:-COCl^^fc$-ttfc, wti 

-&HfE:S:Mi&^-a:, l^ifi^ffilCl , 10-7x:J->hn 
I U> (^?^^S^J3) SrH^Ufc. ||li6Ml©LiMn 

xiJt'XJ!) 1 2 -l^a U K>im««:iS^U 

^lCig«SUfet)05:iEfiiX^y-i:Uf::, LiMnz 

T^^ODig^mi, SiitT*9 0:6: 4i:L/fe. 

|ISSMliiRI-'^^<^iE<SS:fmL'fco Am S^m 
•feA'i^-^li, itie0!Ii(3D«?aB 1 1 i:lll-ffc«la)%a) 

fiSfi$:f^Lfe. 7jc|a6McDm?a5:A 6 ii^-tSo ^ 
1 ic, is?^moy^(r> 6 0 x;-!i->f )y^^%^^ L/ 

[0 0 3 9] (^M7) mm&l H'om^SIM'^^ 

1 , 10 -7 x-:h> h D U > (^J^fiS^ 
3) ®4*fcli5(Z)^aiCfeS7K^S:3!j;i/3K>gES^g 

SU 3!j;i/;Jf>S?S-COOH$:-COC l^lC-ffc^-ti: 

tc J: »J ffifcW9l^jaSS:l6^$-&. J^Blc 1 , 10- 

7x^>hD';> (8ift:?^^3) feH^bfe. mm 

'V^fct^— 'J-r>'CDl-:5i^;i/-2-fcfaU 
Uf^^CDii-^itli, aaj:bT'8 7 : 3 : 1 0 ilVr=.o d 

-^fli, i:bi{Ml<5D«?aB 1 1 i:llI-tt^(^it)<Z)S:^ 
f^Ufe. 2fc|^0!|®m?fi5:A7i:^fBf S, ^llC 
[0 0 4 0] IISgMl ii|si-tt^(^iEm 

50 MJ&SSflS^^eifti^'V^^^BeNt (itSli/itni, ;S 
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S2, 5, 10 Mm) i:7jfU7'y^t:t^-Uf'>5:. 
Jt8 5 : 5 : 1 OT'iS^U 1 -;*5^>'l' 

fe, e?*V^^y^^^^ifi*I^S*^2, 5, 10/im(D 
KSIC, *liaSMro®?fiS: A 81.A82,A83 fTS,^ 
^ 1 fC, 2^:ia6M®m?i!i® 6 0 TCi?'-f 10 

[0 0 4 1] 2is:^MT*^Lfce?*tfy^*^^i*i 
1 At m, 10 fim) ^mi4lSMlZi: U , 5fe3SS:^ 

[0 0 4 2] (mmQ) immiGym&Biitm- 
•&$-&tx5^l/>;r^-9--r K<7)4H*l*200000~300000 

[0 0 4 3] mmsx-mfsi^tcmi^fsm^-^^-^^ ^ 

S:liiiol/dm3tgSa)LiBF4 S:-g-tf:^ni^l/>*-'K 30 
fcL i B F4 SS-l?^9-f hSr^jSUfe^^ 

0000~300000, ■e;r^'<h0?^*liJi<U3:^^>':t^ 

Ktc*fbT 2 % i: Lf::. zinic^M 1 (Dmm&ic 

m. :^MS:Jia*^*>-&t:, siwRMU^-i/A:::?*:® 
ia&SSf^L/fe. *|lll6M(^>®?fi5:A9 2i:-tS. 
[0 0 4 4] (HJg^ajlO) itii«f!Il<©«?fiBl ihl^ 
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AS:1 OOOppm ^Slt, Ell lC^bfeP3t§5M'J^'t^ 

?a?:A10 1, «/p?Slci^^t:/tU't7AS:J^nLfe*^ 
M(55®i&5:Al 0 2i;Ufe.<. T-l2^^>:?'^'V^'i:j^ 

b^cft, 2 0 0~4 OOTCT'fQSU :^;i/i/':7Z»^fci© 

Uf^i^S:> SSttlS 8:2:1 OT??g-&U :ft^5:f^ 
«:S3f^L/fe. r(Z)®lfi5:A 1 0 3 ilf HHC, 4^ 
[0 0 4 5] (USSM 1 1 ) 1 i:W-ft^OiE, 
g;{)^0.3, 0.5nm, ^l^STb^S/ttmCDi/U:* • T 

i-:>if^;i/-2-i^aU K>. zrn\±\/^'fi-if^•i^ 

^: -^Pi-^-f h : A'>f>^f-=8 7 : 3 : 1 OilLT, 

1 0 M mC!)^S-^g^c^, ■:/i/;^.^tcA1Si: 
Lfc, Wliffl7lM*^0.3, 0.5nm®-er:*-5-f hSrIR 
j6nLfe*ISI6Mc^SM$:, -eti^nAl 11, Al 1 2 
i:-r-So ^lic, ;z|s:||S6M©m?i&(^6 0iC-!J->fir;i/Mil^ 

[0 0 4 6] iLXy^^^fzMHr'y^ hlCC a (OH)2 
fR^r-^S-lt. SOOTCT'it^-tS^iltCj:';, If:*-^ 
>f I>^®fC#^bfeC a (OH)2 S:C a 0/s^>fb$-& 

tz.. ziti&jK-^i/^^i/T'SSl&'fbu ^-rszihicj:*; 

I spi^iK^g 10m mOC a Oft^a^:t^'f h*&**:i^L/ 

ommit^ #^3g^«*lcML.T3%i:Uf« IE 

m mUPSi. ■l2/"«u-4fl3Jti!iEfflll 

ffivv BIllc^bfemmSrf^bAc, ^©mSrAl 1 

3 i:*fa-rs» 

[0 0 4 7] abiicM2) \ iX^X^tzMir'y 
>{ hOM^W^O. 7 nm '>U* • T;i/^:^ 
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[0048] (mm 1 2) :4i:^M-t'liiE^f©feM5: 
L i M n204;!)^e)3piti:K^l 1 0 m m(D L i C o ©2^^ 

■r>S:, fi»it8 7:3:1 OT'il-^U ^Wg^lSilL/ 10 

K^tcioT, ¥S 1 0 /[tm(^)^^g*^e>'&SA 
^S#:<D*roC'^bfeo $15 6 nun, ^ 

SsebmmT'&So :i(7)A^S:ioox:-C'2^4?^b 

IgJfeM 1 i;:&ffiT'0 1 ORIS® U ^ ^7i^-?:?ra?aS: 

c!)«?a<©¥i^iiJ[@«Eii 3.7V, ^mmt i . 4 a 

h , SWhT'feS. ^ItC, *|IS6MCD®ffi®6 0lC 20 

[0 0 4 9] iimmz) is^Ei©js^:mv^■rv^;^v\?^,(D 

0:10 T'iS^U L/T 1 2-\d 

1 0 Mm<7)S||?S*^e5'5;S^^m<Z)^®{-^ 30 
^Lt-o r^mvltfeti, Ilii5 6iiini, 5 6 OnimT'feS, 

z(DMm^ 1 0 ox:-e2^^fg^Lfc. *Jttfi?0!i®®a 

S: B 3 i:-rs. ^ 1 tC. *Jt«EW®m?!il© 6 0 X:-^^ 9 

[0050] 1 3 ) i$^tm\tiEmmim.-^ 

L iMn204j!)>e>WK@l 0 AtmOL i N io.sC o 
0 2O2 ^101 U ^®fl&®iESf^3^tt^Ml i: 

^'Vffcbf— U-r'i/?:, aaJtS 7:3:1 OT'M^U 40 

li, (65 6 mm, ^S560inin"efeS, ClO^ffiS: 1 0 0*0 
T'2ltlSII9ibfc. |yfiMltH^ft^«)-t2>''^°^'-^' 
S<!??S«:M I' \ mm 1 i: 1^ D:&ffiT'0 1 oH1^ U ^ 

la-rso z:ne.«)«?fiG)¥*§acsaEEtt3.6v > ^ 

^Slil.6Ah, 5.8WhT?feS= ^ItC 50 



[005 1] (i:b«^J4 ) ^iSE«SS:fflV^"CV^JfcV\#,0 

ffili, |l86Mi3i:RlH±S^®iEm ®fi¥?fc -fey^l/- 

0 : 1 OT'M^u Jt«iiS«Ei:UTi-5i^;i/-2-fcr 
T> 1 0 Mm(Das^g*^e>^sA@*mft:®^®i-^ 

MX^tz.. A<STf^l*> ipiSenuD, 5 6 OmmT'&S. 
Cl©^««: 1 0 OiCT-2^ria$a6iUfe, sWiSlSM^Sffi 
& B 4 ^ 1 tC, 3^JtlS^J®m?a® 6 0XD-9->f 

[0 0 5 2] (^0!ll4) IIS6M3, 4, 5, 6. 
7. 8, 9, 10, ll(Z)®fiA30 1, A302, A 
303, A304, A305, A3 0 6, A307, A 
308, A309, A310, A311, A4 1, A4 
2, A43, A44, A45,A46,A47, A4 8, 
A49, A410, A4 1 1,A4 1 2,A4 1 3,A4 
14,A415, A416, A5, A6, A7, A8 

1, A82, A83, A91, A9 2, AlOl, Al 

02, A103, Alll, A112, A113^COV^ 

0 . 3 A , mis^\t^ . 2 V ^mffiO 5 ^^MfllT'S) 
JJcm«Sf5«0.3A T'fey, 'eHSSffi*^3.0V \Z 

p^-rs*-c*iias-ii:f-. K^«^iastt6oic-c-s>o 
-fi';i/^-fb;&MN3<, 5 0 0-9->fi';i'CD3fej(S:®l*l^5:^ 

ilUT*, ^!^^*0!)7 5~8 3%®^S[^*S:*^S# 
U Ji^^Jl, 20mmBll, B12, B2<^)^^•rtl 

[0 0 5 3] (^^1 5) iE«St)S*^LiCo02 
i:LiNio.8Coo.202«)S^> it^3, 4<D«?t& 

B3, B 4 cD^SMat^tt, -y--fi';H?S[®it*tii:i:%ic 
3 0 0 -IJ-^f ;i/G)^EB®S^l-*^^S®*t 7 0 

A 1 2, A 1 ST'li, *5c^4(©-y--f i'>'i^^^b*vjN$ 

fi<©8 5~9 0%®ijfi^*«:iKS*L/fc. 
(USSMl 6) ||Sg«f!Il(DL iMn204S:L iN i 
O2, LiMn02, Fe2(S04)3. L i F e O2 

|^-^iipjiffi^-C'4ffilSC)iEiS$:fmb^o ^ 
^IC^NSSt^ilfi^C 3 . 2 5 At m®d<U 
l/>S{-fe>;'Cl/-4t?:^U EIl{C3tL/;t4®i(DR1§S 
MU^^ii/Azir^cm&SSf^b^-. z:tie>®4^(Z)6 0 
x:<D-*)->fi;jimii:n'^f VN-r4x®«mt»3 0 0-y->f 
^^;i/^,^,T'^a*l9lp^*^8 5~9 0%®«gHlcfe»;, :4c 
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[0054] (^«?!I1 7) lySMlOS^fiAl 1. A 
12. A13, A14. Al SilJtiK^JlC^mB 1 
1, B12^CO^^T, ||jeM2fB|gO?5«^lCS£V\ 
2 5lClcrm?aS:®f&^*T?^5«L.' 5 OiCtCTiJdS 

j6{cS^®ttfi®^»5:ioo%i:U -etvic 

1, A12, A 13. A 14, Ai5(DmMmumt. m 

{C92, 93, 9 3, 95. 9 3X^&^r=.i}\ it^mi 
<DW&B 1 1. B 1 2<7)^fillI1^tt-€'4T'-?*»'4 0. 5 

^jiSfS«i«&@S:^«Jffl-r 5 ^ i: j: y , u ^ ^; Anr^ 

[0 0 5 5] (|ISg«^J 1 8) ISIiW 1 i:H«l^#»(aT% 
^gSSOOOmm, i^l 5 OmnKOiEm SSitJ^S 5 1 0 
Omm. ipil 5 5iiun(D:^M5:#S5!Ufeo *^«»JT'ti. ^ 
igMlC5«mAl3i:RI-iiiMO:^®-^M§:i®$5IU 
Jrf^Ufc. 1^4 IC, :*:^M<0R1S®'Jf^':/AzU!*cm 
?fi®»fffi«tBS€:zr<'ro ««!lCD^Tr«li. 2 0 Omm, 
ii[S5 OmmffeSo iEMl il:t^2(Dr^lC-fe 

A°l/-^i3$::/rUT5i&S3ie>nfcfiEi^3tS:t>o. * 
^tPJt*'Kffl bfe-fe/N' I/- ^tli, J?S 4 0 m©Jj<U X 

1~ 1 0 Mm, ^7U^*U 0~5 0%®^)t&^b■rv^ 
{Co^l03{iOT^y-KS:f^bfc. ov^-C^ lEMU 

m^i 8i:®f^l 1 tf-^l^fe^' t^EM 

s. -ecDife, ^#3o«:«?fimi ncDty^*i-t, ®a 

itV^^^Mh i B F4) 5:-^>t-rS?§M-efeS. 

L i P F6*^e> LIB F^^^LtziiK 

[0 0 5 6] iE^S^ 
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¥i^lSjC@«£li3 . 7 V , ^^Sli2 7 Ah. 10 0 

[0 0 5 7] (^miQ) StmHiM<DV 
^^ArJfiMMA 1 8 S: 9 SMISStL, smo^W&A 1 

[0 0 5 8] (iticM5) tt^Jl(Da?aBl li:BID 

U 5 0 0 Onun, iifl 5 OmmCOiES. fcJ:tf5S 5 
1 0 Oam, (SIS 5ma:>-miiiW&Ltz. HMMio-t 
/1U-<5f, «j^5:fflv\ |2I4{CatLfeRtiS5!y^'>A 
rJ!k^^i^^f~o 'S?tfi(©^1-vf^«. IKS 2 0 Oram, 
iit#5 OmmT'^So ■gMLfe^SPISldU x^b>*-5i? 

h;uc, i^;i/*g^cD3i^':7:7>y'fbUf^'f A(L i BF4) 
?:-^^-r-S>^"t'$)-5, z:<Z)«HS®¥*llS5t«®3Eli3. 
7 V . ^*&^»{i2 7 Ah, 1 0 OWhT'feS. ^Sl 
Jg0!I®U^'t?i=Cl?>C®HS&B 5 il^-^S. 
[00 59] (JticM6) JticM5(Z)«?aB 5S:fflV\ 
8i:ra^^«l^a)ltm?a^i>"a.-;i/&SJfftL 

<omM.^9m^ F 6 tmi-t&o 

[0 0 6 0] (m&mZO) 9M.&m^E19, F5(D 

m^gli2r*«)S:^TSBSttt2 0 0kmT'fe€>. 
*|gW®}l®fi^2^3.-;i/S:}^«LfeS5!CSl&*E 1 9 

:^^fiZESl3!)^ 1 6 OkinJe^Tlc;5;S3yjc«IaI15t 
liSOOtHT'feofe. J:|^^J5©ffIS?a^i>'^- 
;i/S:»igLfcS^ii&*F 5t*l^ 1 1 OMCOfiM • M 

[006 1] (ll5gM2 1 ) mm 1 8 T'SStUfe 8« 
CD ^)^^2^r)mmA 1 8 5:iiB?iJg§^Lfei|ifl««IS: 4 -fe 

BSI«ffl*tt?S:M2 1 t-rs. i:l^J4T'ISibfc3 2 

1 0 0%^SLfc^^1f, ^1-^4 OXJO^mtcSJcS 
50 U ea]6iclpS®ilte=S:ff ofc. -e®)^ 3 0 
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®aai®saSi:®^i*2o%{c^L/fe. *^M<z)*gm 

[0 0 6 2] (mm2 2) llfigM 1 -C'SJStL/fc 6M(Z) 

*|g^cD®aA 1 3 $:Jf^b^cA'V3>?:P 1 il-fSo 10 
iticM 1 T'SStUfc 8M(^)#^B 1 1 «:it?'Jgg^U^ 
iiim?a&f^«l^fe?«^^>'^*^— 5*-^ W - 

hS[;tv3>&isf^Lfe, jisissMK^asfiB 1 1 ^mm 

LfcA-y3>5:P2i:-r-5= M#?:S^aS3 SiCT-fe 

r^*T'^^^ ufe*^, p 2 1 ^^■e«&«i@isi*^2 

C00 63]|I86M1, 3, 4, 5. 6. 7. 8, 9, 20 
10, 11. 12, 13, 14, 15, 1 eiC/jtUfciE 

[01] 
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[0 0 6 4] eulCDjc-itc. iEfe aa^fg, ftmft^*^ 

[0065]. 

[ia®<75ffi#'&i5i^a] 

[01] :^^<DmBm<Dpi^'}'j'^j^i»(SM(m 

[0 2 ] mm 1 iiititM 1 (5 U -J^-i/ Anr^cmo^S 

[03] ^«ilJlfcJ«f55Ml®U^'i'A^«*C®?af-^«'^ 

[04] *|§WOJ|JgMcoRi§ffiU^t^A:n«Jc«ff!l®«l 
^5:3^-r0T&So 
[if?Pt<^UiB^] 

l-m 2-:t^ 3--feAU-^> 4, 18-m 
ffi, 6, ll-m» 7-:a®U- 

K, 8-iE!^SH^, 10. IZ-Ay^ 

X 19, 3 0-g5±#. 



[03] 





(72)|8^# ^ # 



F^-i>.(#%) 4G066 AA04B AA13B AA15B AA16B 
AA20B AA21B AA22B AA23B 
AA61B A605D ABIOD ABllD 
AB19D BAOl BA16 BA22 
BA26 FA14 
5H029 AJ04 AJ05 AK03 AL06 AMOO 
AMOS AMOS AM07 AMll CJOO 
DJ02 DJ04 DJ08 EJOl EJ04 
EJ05 EJll HJ06 HJ07 
5H031 AAOO BBOO BB02 OCOl EEOl 
EE02 EE04 HHOO HHOS 



